translation (MT), but also the possibility of building your own MT engine from scratch.
The article aims to present two modules that I designed and have taught for the last three years. These are naturally not framed as the only way to approach the topic but rather as one possible implementation. Within the Masters programme of which they form a part, the modules serve as a broadbased, generic introduction to translation technology. Chan argues that academic institutions are 'possibly the best places to acquire the knowledge and skills of computer-aided translation ' (2010a:85) because of the opportunity that they offer to combine in-depth study with practical experience from internships or 'projects in a real-life setting ' (2010a:86) . This is certainly a powerful reason for holding this view, and over the years a body of expertise has been developing that reflects a determination to be always aiming to improve what we provide for our students, as can be seen in publications such as Pym, Perekrestenko & Starink (2006) , Chan (2010b) and Bowker (2015) . I also have written on the subject a number of times over the years (for example, Shuttleworth, Clark & Rothwell, 2002; Shuttleworth, 2002 Shuttleworth, , 2010 .
Technology skills within a broader picture
Given the way in which this topic has come to feature so prominently in translator training curricula over the years, it should be no surprise to discover that it has been the subject of a number of international benchmarks and standards. One of the earliest of these was the product of LETRAC (Language Engineering for Translator Curricula: LETRAC, n.d.), a project that was active during 1998-9 and involved eight partners, all based in EU countries. This has long been superseded by new initiatives such as the European Masters in Translation. Their document on competences (Gambier, 2009) (Gambier 2009:4) The technological competence gets broken down into a series of technical skills and attitudes that include the ability to use a range of software and the capacity to learn how to work with a new tool quickly and efficiently (2009:7) . It is on ideas such as these that the modules' curriculum and approach are broadly based.
Translation technology at University College London
The use of translation technology has been taught at UCL since 2013, partly through the two modules 'Understanding and using Translation Technology' I and II, which are optional components of the MA in Translation Theory and
Practice. Each year these modules typically attract a dozen or more students who form a group that is highly heterogeneous in terms of the language pairs in which they specialise, and the attempt is made to make the course content as neutral as possible between native and non-native speakers of English (who generally outnumber the native speakers in the group) so that nobody is disadvantaged because of their language background. Each module is taught via ten weekly two-hour sessions in a dedicated computer cluster, these taking the form of practical classes, but also with a limited number of lectures. Given Translation technology is also taught on the MSc in Specialised Translation, although the approach followed is somewhat different. Software for the modules is provided, often free of charge, by the producers, with whom we maintain good relations.
In the space of twenty weeks the modules aim to turn students -most of whom will at the outset be almost totally unfamiliar with the course contentinto burgeoning professionals who have the confidence to handle a number of roles in the translation industry, such as translator, project manager, terminologist and so on. We attempt to achieve this by equipping students to understand and use a wide range of technologies, ensuring at the same time that this practical ability is underpinned by a theoretical understanding of the technology.
In what follows I will be discussing the content of the modules and will then focus on three practical projects that either form part of this content or, in the case of the third, provide an adjunct to it. Each of these reflects one or more of the modules' key emphases: ensuring relevance to the professional realities of work in the translation industry; encouraging learning through completing tasks and solving problems; facilitating collaboration with classmates through teamwork; and developing partnerships within the College with the aim of generating translation projects that are both authentic and of practical benefit.
Throughout the discussion, problems and challenges such as the following will be examined as and when they present themselves:
 managing the diverse backgrounds of the group members in the teaching context  including both theory and practice in the curriculum introduced students are encouraged to start putting it into practice straightaway not only with sample texts but also in translation assignments elsewhere in the programme. This is useful not only in view of the practical experience it provides but also because right from the start it allows students to begin to build up their own resources of reusable content.
Some may criticise the modules for not covering any one tool in great detail, and if this is true it is because we value breadth of understanding of how a technology works and what its potential is more highly than advanced skills in one particular system, which can in any case be acquired quickly and easily through use or via work-based training.
For the most part, the theory content is tied in with and supports the practical side of the module; there is thus a formal introduction to translation technology as well as lectures on terminology, current TM technology, research issues in TM, statistical machine translation (SMT) and evaluation of MT and TM systems. Reading assignments are also given in most but not all weeks.
The content that relates to each of the broad areas of translation technology that are listed above will now be discussed in what follows.
Terminology work
This component focuses firstly on locating and exploiting existing on-line resources such as the sizeable databases provided by the EU and the UN.
Following that we cover active searching for relevant glossaries and individual terms using the Google search engine as well as the extensive resources available on translator networking sites such as Proz.com. After that, terminology management also features when we study TM tools and -along with terminology extraction, which we cover during the second term -as part of the MT engine building project described in Section 5. The collaborative project at the end of the first module also gives some participants the opportunity to put what they have learnt to practical use (see Section 4).
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Translation memory
Broadly speaking, there are two general approaches to teaching translation memory: focusing on one system -which in most cases will be the de facto industry standard SDL Trados Studio -and aiming to make the students expert users in it, or attempting to ensure that your students gain a broad understanding of how the technology works through exposure to several different systems (or indeed a middle course between the two). The methodology pursued in these modules favours the latter. By the time our students complete the second module they will be competent users of three TM While all students starting these modules are highly likely to be at least slightly acquainted with MT, the concept of TM will be new for nearly all of them. In the past, when the two technologies were quite distinct and the use of MT was largely confined to large corporations and organisations such as the military, the task of teaching students about TM was arguably simpler, at least in the early stages: broadly speaking, while an MT system did the translating for you, in TM the translator remained in control. Now, however, the convergence of these technologies that the last few years have brought gives rise to potential confusion almost immediately: by default, some TM tools now serve up machine-translated versions of sentences for which there is no match in the TM, which immediately challenges the basic distinction that I have just described.
Machine Translation and post-editing
It is only with this merging of technologies that a greater place has been made for MT within our curriculum. That said, we do not use a locally installed MT system. This is partly because it is not possible to guarantee that all the language pairs that are needed will be available; Google Translate, on the other hand, is able to translate between 104 languages (at the time of writing). Consequently, we focus on the following systems and topics:
 Google Translate (https://translate.google.com/)
 Google Translator Toolkit (https://translate.google.com/toolkit/)
 how the use of on-line MT is implemented within TM tools  the practicalities of post-editing within each of these systems and beyond
The fact is that we can cover most of what we need to with on-line TM (although including a configurable system such as Systran would be a useful addition), while the notion of training a system with your own content is introduced in the KantanMT project that is described in Section 5. The decision to focus on on-line systems is also not entirely unconnected with the question of cost, it has to be said. It is of course unfortunate that the use of most MT engines in conjunction with a TM tool is now a chargeable service, although some tools (e.g. Wordfast Anywhere) still provide the possibility of connecting to at least one free service that produces translations of reasonable quality.
From the point that our (brief) coverage of Google Translate takes place onwards, post-editing becomes an unmoveable feature of much of our work.
Students are exposed to a variety of interfaces and are made aware that the thoroughness of the clean-up will need to reflect the purpose that the translation is intended to serve.
Parallel text acquisition
This is an item that has only been included relatively recently. We were aware of an inconsistency between our attempts to convince students that TM only Figure  2 ) and TAUS (https://www.tausdata.org/), the first of which is freely available and the second accessible to staff and students under the TAUS Academic Membership scheme, and both of which permit you to select and download relevant aligned text. An additional benefit of this is that students become acquainted with the TMX (Translation Memory eXchange) file format, which is an important component of TM technology. 
Tool evaluation
In the single session devoted to this we cover approaches to MT evaluation that involve both human judgement and the use of automatic metrics, focusing in the case of the latter on BLEU (which is what is used in the KantanMT project).
We also explore a number of measures for evaluating TM systems, including those suggested by EAGLES (1995).
Building an MT engine
This is described in detail in Section 5.
The collaborative translation project
The practice of including simulated projects as part of translation technology training is well established, having for example been implemented in the University of Leeds in the late 1990s, and is now believed to be relatively widespread in the UK and beyond. The Chinese University of Hong Kong's MA in Computer-Aided Translation, for example, includes an entire module devoted to a technology-assisted translation project (see Chan, 2010a) . The translation project run from the University of East Anglia is also described in detail by Drugan (2015) ; interestingly, the specification used there includes collaboration with three other institutions, the University of Essex, the University of Geneva and York University, Toronto, based in three different time-zones (Drugan, 2016) . The University of Swansea has also run a project of this kind for a number of years (Rothwell, 2012) .
UCL is somewhat remarkable for the fact that it houses three major public museums on or near its main campus. Not least among these is the Grant Museum of Zoology, a repository of some 68,000 specimens. Since collaboration with different bodies within our institution is something that we consider to be worthwhile, for the last two years we have been working together with them to produce translations of some of the on-line documentation that describes their collections. This collaboration takes the form of a team-based, collaborative to use is left entirely to each team, as are decisions regarding the procedures and workflows that will be followed.
The roles that each person is assigned to within their team include translator, terminologist and project manager. Where possible, the teams are mixed in terms of the members' target language, and all project managers have in their team at least one language with which they are unfamiliar. Each team is tasked with translating a set of documentation, which has most recently consisted of the Museum's introductory 'Top Ten Objects' publicity document along with other materials, the precise quantity depending on the number of team members specialising in a particular target language. To facilitate the realtime sharing of terminology and TMs -which is always an issue on projects such as this, where many people will be working remotely for much of the timeduring last year's project a server was kindly made available by Kilgray, the developers of memoQ, and we decided to make it part of the learning experience to allow the teams to try to get to grips with it with no formal guidance from ourselves. A strict deadline is always imposed, even if by the standards of the industry the time allowed may be seen as generous: after all, the participants are students rather than experienced professionals, and we want them to have the time to discuss the procedures, to get used to the roles, and to reflect on and learn from what they are doing. The final three sessions of the first module are exclusively devoted to work on the project to facilitate face-to-face networking and the provision of guidance. The project is assessed, with translations, team files and individual reports being submitted after completion of the practical part of the project, followed in due course by a reflective report. 
The MT engine building project
A number of systems are now available that permit users without programming skills to create their own customised MT engines. Unlike the one just described, the project that takes place at the end of the second term is based on individual rather than team-based work. It is designed to draw on a number of the topics that have been introduced during the second module: alignment, term extraction, parallel text acquisition and MT evaluation.
SMT has been playing a part in some translation technology curricula for a number of years. MT in general, and SMT in particular, perhaps, are not without their points of controversy, and Kenny and Doherty argue for teaching strategies that encourage the empowering of translators through SMT rather than their marginalisation (Kenny & Doherty, 2014:283-5) . When it comes to implementation, these same authors provide a detailed discussion in another co-authored article . (http://www.statmt.org/moses/), whereas now it can all be accomplished via a user-friendly interface such as the one developed by KantanMT. As with the previous one, the last three sessions of the module are allocated to the project, and then the students continue working on it over the month-long Easter vacation. Work on the project entails a number of steps. The first is to choose a subject area (and select one or more test texts), with an eye of course to the need to be able to locate fairly significant amounts of relevant training data. Following this, using the interface an MT engine is created and a 'stock engine' -consisting of an initial quantity of training data relevant to a broad subject area for a specific language pair -is selected from a list (see Figure 4 ) and assigned to the new engine. After these two preliminary steps, most of the time is taken up with participants trying to improve the quality of the engine incrementally by adding resources to it; training data takes the form of a) extracted or otherwise acquired bilingual terminology resources, b) specially created relevant target language text corpora and c) parallel text resources that students have aligned or otherwise acquired. Of these, the third category is by far the most important, while the quantity and quality of the training material uploaded into the system determine the ability of the emerging MT engine to translate accurately. The students' final task is to track the BLEU score (as reported in the KantanMT interface). This itself constitutes a significant learning experience as the students quickly discover that new training material can cause the score to go down as well as up, depending on the extent to which it is focused on the selected subject area.
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Tradução em Revista, 22, 2017.1 32 The TermSeeker app is designed to facilitate mono-and bilingual glossary searching in 64 languages through a combination of specific and preselected generic search terms. On a purely voluntary basis, ten participants in the modules took part in the project. The relevance of the project to the modules was clear and participants were highly motivated because of this; although only one member of the team had experience with software creation, the entire team engaged actively in planning, researching existing tools and thinking about design issues. While the immediate focus of the project was on the specifics of the app the team members also acquired the more generic skills of writing blog posts and wiki entries. Once the specification had been worked out by the team it was passed on to a pair of computer science students for implementation. It is hoped that an initial version for Android will be launched in due course.
Has our training kept pace with reality?
The above is an example of how it is possible to teach translation technology in a way that offers at least a reasonable reflection of the current state of the field and equips students for work in the translation industry with a broad understanding of how the technology functions. As I stated at the beginning, it is by no means the only possible approach to take. UCL's records indicate that most but not all of our graduates launch themselves on a career in the translation industry. The exact roles that they come to occupy either immediately after or within a few years of graduation include both freelance and in-house translator manager, machine translation language specialist, lecturer, trainer and translation company owner. This alone would seem to suggest that our students possess at least some of the skills needed to ensure success in this professional field.
The demise of TM has been announced at regular intervals over the last few years, but at the time of writing it still seems to be alive and well as a working method used by freelancers and companies alike. In addition, when combined with MT and post-editing (for example) it becomes a vital tool for the generation of new parallel content, which can in turn be used as training data to improve the performance of MT engines. (Indeed at the level of big data this function seems to be gradually taking over as the main one.) Hence I consider that the substantial space that it continues to be given in our curriculum remains fully justified, even though the form in which it is used may well change over the next few years. On the other hand, it is true to say that curricula are in general probably needing to become increasingly MT-driven, and that translation technology is overall certainly not standing still: new and seemingly superior approaches such as neural MT and interactive, adaptive MT seem to be either impacting or even displacing SMT; great strides are being made in speechto-speech MT; and innovative TM tools (or features within long-established ones) continue to be introduced. Those responsible for curriculum development consequently have little chance of being able to rest on their laurels: curricula are constantly needing to evolve and courseware to be updated from one year to the next not only to reflect the latest software versions but to allow for the introduction of new tools whenever this seems to be called for.
That said, it seems to me that what is most important to impart to our students is a number of vital abilities and attitudes that they can take with them into their professional lives. These would include, but perhaps not be limited to One important matter that this article has not been able to address is how potential trainers such as those planning to establish a course in translation technology in their own institution can themselves receive the training that they need to help them to face the challenges with which the implementation of their plans will present them. Besides presenting the content of the UCL modules the article has discussed problems and challenges that I see as either on-going or current. Most of those that were listed at the end of Section 2 have been addressed either directly or obliquely during the discussion. Many other challenges have had to be solved over the years, although as our know-how improves there will always be new ones to face. And I am still trying to work out what to do about the Mac…
